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ABSTBACT 

The* various Methods of adaptive instruction can / 
provide college faculty with options for tailoring educational * 
experiences according to the learning situation, in conventional, 
lecture-type instruction, the pace and difficulty level is the save 
for $11 students, allowing for no individualization; By encouraging 
the .students to take responsibility for certain fafcets of 
instruction, flexibility can be built into courses, adapting to 
individual pace, interests, and learning style. Ihr^ee types of fully 
adaptive systeas have becoae well-known, each with advantages.* In - 
each of the instructional systeas, the instructor arranges the 
conditions for learning but, to sone degree, leaves the aajox 
decisions about when, where, and pacing, up to the student. 
Prcgraaaed .Instruction <PI) was developed by B • f. skinner in the 
1950s- It is characterized by learning f rases, teacher-developed 
units of instruction that use positive rfeinforceaent and iaaediate 
feedback. P. S~ Kellet, a follower of Skinner, developed the i 
Personalized Systea of Instruction (PSI) which has the following 
coaponents: (1), self pacing; (2) unit perfection; (J) foraer students/ 
as proctors4 <<0 eaphasis on written Materials; (5) 
criterion-referenced testing and grading; and (6) retesting for, 
achieving nastery. Although student procrastination is a problea* in 
PSI, studies coaparing thi* aethod with conventional classes 
dverwhelningly favored PSI. The third adaptive instruction '^odel is 
conputer assisted instruction, ,a systea that. 4eaaad's knowledge of 
equipaent (hardware) and^prograns and aethods (software). Defending 
on the prbgran, 'computers are interact! ve-j and flexible, have infinite 
patience, and can be prescriptive— an excellent aethod for drilling 
tad practice. All three aethods can be^success fully 'incorporated, into 
an existing node of instruction* JFG) 
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- PREFACE • * 

r 

The purpose of this manual is to acquaint college teachers with 
some of the methods and current trends in individualized instruction. mi 
The authors acknowledge that there is no one correct way to individual- 
ize instruction. What is- possible and desirable to achieve in one 
situation can be totally Ineffective and undesirable in another. 
Recognizing this, the present goal will be to help you to choose what 
1s most desirable for your course, rather than to present any particular 
methods as "best." Presentation will, however, include commentary on 
what the authors ^have perceived to'be strengths and weaknesses "of the 
different methods. Otherwise, we wbuld fail to capitalize on the 
insights that actual experiences have provided.. But, in the end, the 
choice of how and to what extent to pursue individualization is yours 
alone. * Research indicates that methods selected by and imposed by 
others will probably not work nearly as well. It is 'hoped that this 
manual will provide a useful resource for making an informed and ulti- 
mately satisfying decision in that regard. ' 

The authors wish to .thank Or. Yvorvne Ralston-Ca^roll of Memphis 
State University and Dean B.J. Naylbr of Freed-Hardeman College who, as 
project supervisors, provided encouragement for this v project. Hopefully, 
.faculty and students from both institutions \yill benefit from the per- 
spectives on adaptive learning it provides/ 



CHAPTER I • 
What is Adaptive Instruction ' 
m * and How Much of it do^ Want? . 

There is no need to toss about fajicy, .technical terms in discussing 

the concept of adaptive instruction . It is what it appears to be— a w&y 

erf individualizing learning. Specifically, adaptive mearjs tailoring or 

selecting or prescribing educational experiences in accord with the unique 

characteristics of the learner. It means asking and answering such)ques-l, 

tions as: What motivates or interests the learners? What are their 

aptitudes? What learning procedures or methods will they react most 

positively to? What mode Or style of learning do they use the best? 

Perhaps you are shaking your head as you read these questions// 


muttering that such is much more easily said than done. If so, no need to 
apologize because you are absolutely right! Many, a dissertation and re- 
search project has been devoted to "discovering"' the ideal ways to teach ; 
students who have been classified as possessing certain tracts or needs. 
Most have, found those ideal methods to be elusive, and f^fdentified, 4 so 
impractical that any teacher would quickly look fo/'other employment rather 
than attempt to use them. m 

Nevertheless, to many instructors (the authors included), the idea, of 
adaptive instruction—whether or not :it can be fuller achieved^-comprises a 
most attractive and healthy philosophy of education^. It" reminds us of the 
uniqueness of individuals, and keeps us searching in the midst af existing ^ 
failure^ana Frustration for methods that can work with each student, interest 4 

in adaptive instruction has also led v *to the development of alternative teach* 

* # 

ing models that are being used everyday, with success, in virtually all*. 



instructional contents. In* ttos-+pages to follow, we will Rresent the§e 
approaches- foif you to consider/ * First, however, let us set flhe sta^e by 
describing some common (and not so common) classroom orientations on a 
continuum from most to least adaptive. Three general categories-will be 
noted: (1) conventional, (2) Jhe mixed model, and (3) the full 'adaptive 
model. Which one do you presently v use? Find out by considering the 
following descriptions. 
Model i: The Conventional • 

Nonadaptive instruction is 'dearly the most^ commonly used orientation at 
colleges and universities. , Its pervasiveness says less about the individual 
instructors and how they feel about students than it does about tradition and 
the difficul ty ,jof fostering change. It is exemffViffed by the highly familiar 

* 

students*. The lecture approach has a great many advantages *crtti£i^ing it 
is not our purpose here. But, despite the positive qualities it mightiiavev 
it comprises a nonadaptive model . Why? Here are some considerations/rfade in 
reference to a proto|ypic lecture course, y 

1. The pace of the lecture is the siame for all students. Those with 
good understaRding of the material might become bored; those with 
poor understanding might find the presentation too fast. 

H. The difficulty. level (e.g., the vocabulary^ used, sophistication of 
, examples, etc.) also is the sdme for all students. 

0 

3. Course completion* rate is the same for all students. Fast learners, 
for example, must throttle back and proceed at a pace- below their 
optimal ■ learning rate, while for slower students M the harder they 
wo*k the tnore behind they get." 

4. Unless the class is very small; personal contact with the instructor 

is infrequent. Fjjrther, 1n-cl,ass and out-of-class projects and assign- 
ments are generated for the class as a whole,, nort out of concern for 
the individual learners. 



lecture- type format, in which instructors present lessons to audiences o 

s 



5. When nornvreferences testing (grading on a curve) is used, the 
standard for grading becomes the Cla«s performance rather than 
- some set criterion attainable by all. A student may study hard 
and get most of the questions right, but end up at the Tow end 
of the curve wi,th a low grade just because everyone else 
} happened to do* a little bit better. 



In summary, the most popular method of college teaching, the conventional 
leq^ure class.* is essentially nonadaptive. Instruction, testing, remediation, 
and grading are selected for the class as a whole rather than for individuals. 
Model 2: Mixed Model ' ^ % 

Many courses which follow traditional lecture formats nevertheless include 
adaptive features. The features provide individuals with options that are not 
available in Model 1. However, important matters such as presentation and 
sequencing of content, test and course completion times," etc* remain the same 
for all students. 

Picture a course that uses a lecture model and holds regular class ses- 
sions -at stipulated times ^during the week; Some adaptive features that might 
be offered include:' 

r ♦ 

1. the availability of special learning packages—programs that 
students who miss a lecture or need remediation can study oh - 
their own time. 1 (Such packages may also include media re- 
sources/such as films, slides, tapes, etc.). 

2. the availability of audio (or audio-visual) tapes of lectures for 
use by students who miss a class, need extra practice, etc, 

3. scheduling of help-sessions at which" students cah receive 
assistance, with their lessons-. 

s 

4. use of contracting in which students can selecjt what 
activities they are willing to perform (e.g. /whether or 
not to do a term paper) and thus What grade they can 'earn 
in the* course. 

•I t 

5. outside projetts or papers which allow students to select 
topics according, to their own interests. j 

use of different testing options ("e.g., exempting an A studerft 
from the final, permitting re tests), which allow some flexibility 
according to individual needs. 



-7. assignment of a self-instructional module to be completed out- 
ride of class with evaluation to take place, whenever individuals 
indicate readiness. Computer-assisted instruction (CAI) seems an 
ideal resource for this type of learning experience. 

In summary, just because you may bej^estricted to or prefer a conven- 
tional lecture situation does not mean that all students'need to be treated 
the identical way. through incorporation of ^ome or ajl the above procedures, 
substantial adaptation—even for large classes in formal settings— is possible 
All that we are* doing, is building flexibility into our courses to offer sen- 
sitivity to individual differences (e.g., in pacing, interests, learning 
style, etc.). A potential pnoduct is increased student satisfaction and maybe 
better learning. Let's turn now to the case in which the instructor puts the 
lecture podium in storage, for a while and places the student almost completely 
in charge of his/her own progress and activities. 
Model 3: The Full Adaptive f 

Use of the term full adaptive can be fully misleading if taken to mean 
that every student. has every (or most every) personal need attended to. 
Rather, it is intended to describe models in which instructors a r ranges the ' 
conditions necessary for -learning, but leave the major clecisions about 
activities (e.g., when, where, and how fast learning occurs) up to the student, 
Since the most commonly used^program of this type, Personalized System of 

4 

Instruction, will be discussed in detail in a subsequent chapter, the descrip- 
tion here will be brief. 

Picture a course in, say, college algebra that is being taught to a class 
of 40 students. Under the nonadaptive mode (lecture-discussion), students 
obtain information in class and take tests, everybody at the same time. Under 
the full adaptive model / presentations equivalent to class lectures might in^ 
stead be made available in written manuals , /^audio-tapes , or computerized 
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ljessons.\ Instead of attending clas^, students are held responsible for 
learning the material on their own, and then taking a competency test when 
they're finished. The faster the student works, the .faster the .course is 
completed. Grading can be handled in different ways , but a common procedure 
is to base final cotirs-e grades on the number of units on which "competency" . 
is attained*. But what does the instructor do to^ earn his keep? Actually, 
a whole lot! Materials need to be arranged and continually updated. Testing 
becomes more frequent.and much more demanding in the way. Of scoring and pre- 
paration. But, also, teaching abilities can come directly into play in the 
form of tutoring, conducting help sessions, and giving occasional lectures. . 
More will be said about specific procedures, later. Listed below are brief 
summaries flf the most popular contemporary systems that meet our criteria of 
full adaptive: • ' • " ' 

1. Personalized System of Instruction (PSI): Students learn material 
on t^eir own, typically from written manuals. Record-keeping and.-& 
supervision, are controlled by the instructor and course assistants. 
PSI is -currently very popular at colleges and universities as an 
alternative to lecture-discussion. 

* 

2. Computer-Managed Instruction (CMI): could take essentially the same 
form as PSI, but record-keeping functions apd some decision-making 
are relegated tq the computer. We can picture a situation in which 
a student completes a test and submits it to an optical scanner »*for 
computer scoring. The score is immediately obtained and kept on 
record as part of the student* s file. But, the computer is also 

"programmed to analyze the score and generate an appropriate prescrip- 
tion. For example, the student may be -told, "Your score is 80%, > 
but you are weak in fractions^. It is recommended* that you review 
Manual #3 before progressing to the riext unit." CMI is usSJJ firstly 
in the military and very little in higher education. It maybe 
something te look for irf'the future. * * - 

3. Computer- Ass is ted instruction (CAI): Use of thtf computer is' extended 
from management and prescription (Jnly to actual teaching (delivery of 
matei*ffr1). That is, instead of reading a manual the student receives 
instruction at the computer terminal. Sope large scale CAI systems, • 
namely, PLATO. and TICCIT, are being^used at some colleges and univer- 
sities. Presently, the vast majority of instructors have had little 
contact with CAl. But, new developments invdfviffg availability of 



V •. • 

microcomputers and better learning packages ar£ bringing, about 
rapid changes (someday a revolution). CAI may not be Something 
, you choose for your course, but as fair as education i,n general is 
concerned * it is definitely here to stay. Mo re- about this later... 

♦ 

4 ■ 'In summary, the full adaptive models make it possible to complete a 
/course without dependency on the instructor as the mai-n source of informa- 
tion. Students can learn on their own, when and (sometimes) where they - 
* l.ifce, and-^Q speed that is comfortable. This contrasts with what we'we 
describee! as a mixed model which Involves instructor-centered teaching with 
sorrie adaptive^fomponents (e.g. , contricting, projects, etc.); and with the ■ 
nonadapti ve~ trie conventional college teaching methods, inVhich all students 

* % i 

are essentially treated the same. 1 

* 

Which model is for you? Is it the one that you're using now? Remember, 
the theme of this manual is adaptation —which, when applied here, reminds us 
that no single teaching model is best for all instructors under all circum- 

ances. The authors, for example, use different mixed model orientations in 
several courses, and a full adaptive approach in another. It is hoped that 
this section has prompted you to think about the methods that you're using, 

and to consider possible options. In the following chapters, we willo examine 

/ " 
more specific adaptive methods and their strengths and weaknesses. At worst, - 

you will become more informed about the "state of the art" in ^his area; at 

best, you'll not only be informed, but will discover useful information that. 

can be implemented in your courses. 

We r ll start first w4th a "pioneering" method that is still quite popular^- 

programmed instruction. The method that recurrently the* most- popular in' 

higher education will then be considered next—Personalized System of Instruc- 

4 

■tion. Last to be considered is the slewing giant, whose potential far exceeds 
that of any other system—Computer Assisted Instruction (CAI). 



CHAPTER II 

Programmed Instruction: A Pioneering Method 



♦Programmed Instruction (PI) was developed by B. F. Skinner in the mid 

11950' s. • It was a'highly creative and promising idea, which comprised a 

direct derivative of Skinner's scientific work on learning. So that you can 

appreciate, the thinking involved, we'll quickly. run through the influential 

learning principles and their PI correlates. * 

*• People learn at different rates . Given this idea, it is only 
natural to propose a system where "slower" learners can work 
at (wh«.t else?) a slower pace, and faster learners at a faster 
. pace. 

2. Reinforcement is a- powerful determinent of learning '. We all know 
( that people are more likely to do those things that are rewarded. 
This principle suggests the importance of creating conditions 
where, re-info rcement will be frequent. How might this be done? ' * 
Ask relatively easy questions at first, then build up slowly to 
harder,^more advanced concepts. Each correct response is rein- 
forcing.. With eaCh reinforcement, new learning occurs,- and the 
cyc]e continues. 

3 - learning i s promoted by activity . The suggestion here is to get 
the student involved as actively, as possible in the learning pro- 
cess. Reading a response is less effective than constructing 
(i.e., actually giving) one. Therefore, create conditions in 
which students will continually be giving overt response. Ben 
Franklin best summed it up by saying: "I see and I forget; I 
hear and I remember; I do and I understand!" 

4'. Immediate feedback is helpful for learning . What good does it do 
% l students grwi a response but must wait a week to find out whether 
they re gjght Or wrong? People prefer to knoff the results of their . 
actions as immediately as possible. Immediate feedback serves two 
purposes:(a)- jf your response is correct, you are reinforced and 
• .are mofe likely to remember the answer, and (b) even if your guess 
--is incorrect, ^dy leave knowing the correct response. This seems to 
be a major reasen'.beffind the success of TV«qui'z shows and electronic 
. * games--the feedback is immediate and serves to reinforce additional' 
behaviors. So by "giving knowledge of results or "feedback" imme- 
diately after a response is given, we're intervening at a timFwhen 
the responses fresh in the students mind, there's interest in 
the task, and bad. habits have 'not yet been formed. 



5. Develop new skills gradually through small steps . Skinner's term 
for such modification is "shaping/' The essential idea is that you 
can't take a person from State X (confusion) to State Y (expertise) 
all at once. Many of us fail at projects because we attempt too 
much at first ("Tomorrow I will save' the world") then, when we fail 
at our unrealistic goals we bedome^frustrated and give up. Instead, 
we should take smaller steps and thus allow for more succesSfdl^ 
• experiences. When teaching students, we should begin wi.th material 
that offers a^high probability of success, reinforce it, repeat it, 
and then introduce something a bit more advanced. The shaping -we 
do should maximize tjje thrill of victory and minimize the agony of 
defeat. . 



Components of PI * 

The above' ideas culminated in the development of the learning frame— the 

backbone of Pi. Learning frames present small 'units of information at a 'time. 

•Blank spaces/ are interpersed in the frames, with the expectarrcy that students 

'/will write in the answers ("active responding") as they proceed. As answers 

are <jiven, the student repositions a- cover sheet to expose the correct ans- 

wers ("immediate feedback"). The questions are geared to elicit correct^ans- 

wers ("positive reinforcement") by taking into account what the student should ^ 

know at that time. Subsequent learning frames will repeat some of the original 

information ,and use it as the *basis for introducing new concepts. Progression 

to new ski.lls is systematic and slow ("shaping"). Students progress throygh 

the frames at whatever #ate jthey consider comfortable ("self-pacing"). An 

excerpt from a programmed lesson that the first author wrote (to teach methods of 

•PI of all things!) can -be seen in Figure 1. Notice how it incorporates the 

above - features./. Try to^form an opinion as to how this orientation would work 

for your students . * 

* The program shown in Figure lis a linear one because all-students encounter 

the frames in an identical sequence'. . A more complicated type of programming* 

involves branching programs. The procedure, in briefs is to direct students 

to different frames depeoding upon th^ nature of their responses. For example, 

r * 

after answering a multiple-choice question following Frame 1, the student is 



* 
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programmed Instruction 

* . * * 

'Overview arfd Directions: " . 

. ' t% The purpose of' this exercise is 4:o have ytfu learn about programmed .instruc- 
tion, by actually experiencing, it. The procedure 'will * simply involve reading 
thrdugh the program that*follpws and making response$;(ta yourself or on paper) 
Whenever -a blank appears. Since it is strongly requested that you not write on 
this form, you should ^ke out a piece : of notebook paper so that it will be 
'available for recording responses^or taking notes (no lecture on programmed 
instruction will be given). , * , ! 

^Note.that the program is divided ihto two section Afey^\on the left and> 
a^ers on the right. It is suggested tfoat as you -rea^^e -text, -you cover the ' 
Answers with ..your notebflbk paper. When a^question is« asked, see if you can answer 
it yoarsslf.' Thea move the answer sheet down to determine whether your answer 
matches the one given. * <. . • 

ffefe w£.go: this promises to be unbelievable fun and educational too!!!- ; 



5. 



Remember operant conditioning theory?' It was developed 
t|y 8.F. Skinner. Skinner is well known for his develop- 
ment -of ; : theory. 

Operant conditioning theory supported a number of as- 
sumptions about' making learning effective. One was 
that punishment is less effective than positive rein- 
• forcement. Therefore, a good instructional strategy 
would be one which creates many ;oppo Htorji ties for 



operant conditioning 



positive reinforcement 



'Another operant conditioning idea was that learning 
should be active or overt. A good strategy, then, is 
one that solicits active or r esponding from 

studeftts.' * ' ' ./ 



overt 



Aside from increasing opportunities for reinforcement 
andWking learning active, a good strategy should 
present information in a logical order. Instruction 
should be 'carefully * 

Given the%e assumptions, the idea of ."programmed 

.instruction" was suggested to B:F... 

and developed by him in 1954. Contrary to. popular 
belief. Skinner did not develop the first teaching ' 
^machine. That was done by Sidney Pressey. 

Programmed instruction incorp&rated the idea of 

creating many opportunities for t . 

.That is done by making 'questions easy and repetitive 
'as we, are doing here. 



sequenced 
Skinner - ' 



positive reinforcement • • 
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Figure 1: Sample Prftgram 



told to advance tcTFrame 2 if he answered A, but to blanch to Frame 24 > 
♦(remedial) if he artswered.B, and so on for other alternatives. Enough 
afiout diHperent programs. Take another loo£ at the figure, and skim through 
#e program. What is your -opinion about the desirability of this approach 
•for your teaching?- See if your -feelings are cortsistent'wi th the following 
^analyses of -strengths and weakness^ - 
Strengths , . . ^ 

Here's a listing of perceived strengths based on the authors 1 interpre- 
tation of the literature and personal experiences < as PI users. 

-L PI is .a good way to accommodate individual differences in 
learning rate. 

# 2. It seems excellent for teaching difficult, technical material ^ 
(e.g., as tn physics, math, etc.) due to the slow and systematic 
presentation of material. 

' . " I.- 

3. It seems excellent as a jjevice for remedfation. For example, 
a teacher might prescribe "programmed lfessons to students having 
* difficulty with particular units. This contrasts with the^com- 
mon situation in which no remediation is available^other than 
rereading one's notes or ^ the textbook. ^ 

Weaknesses % 

1. Programmed lessons are difficul t- and time-consuming to write. 

* * 

2. Some students, especially high-achievers , find the lessons, 
boring due to the considerable redundancy and slow progression. 

J.^Ttre. PI format seems t( ^HBj^ lze learning of-^erffni, names, and 
• facts rather than rreanifll|P* It may promotef'short-term, rote 
learning rather than long-term; conceptual learning/ Students 
% . may get the idea that if they can fill in, the correct answers, 
they "know" the material. (Information 'not tested in the pro- 
gram may be considered unimportant anc l 1 Snored.) pi, in 
.general^ seems best suited forreaching. specific knowledge rathrer 
than "developing higher order skills involving comprehension and 
•analysis. 

4* PI is an instructional resource (much like a textbook) not a man- 
agement plan for individualizing your course. If you use it; what 
you've* essentially accomplished is to allow students, to complete 
certain lessons at their own pace (under the special PI format). 
•Questions regarding how to introduce those lessons and integrate* 



them effectively with other cotirse procedures {e.g. , testing, 
grading, lectures) are left to* the instructor to resolve. 

Status 

4 Fallowing Skinner's introduction of PI, considerable interest was generated 
among educatate. But its actual impact turned out to be substantially greater 
in the military than in higher education. A tangible outcome during Pi's 
heyday ^in the 1960's was* the availability of. many college textbooks written in 
programmed form. Most instructors, however^ were content td continue using 
conventional books/ Today, programmed textbooks still exist, but their inci-a 
denc^Ts much less. # FHf is a great idea theory-wise ,ybut it simply did not \ 
catch on to nearly the. extent expected. In the military, however, it's a 
different story. Students typically enter with lower aptitudes than their 
college counterparts.- Thus, the slow, systematic format of PI seems well 
suited to their needs, particularly for learning technical information. 

Refearch oh PI does not. leave us with any firm impressions of its effec- 
tiveness. Where comparisons have been made between learning from PI lessons 
and^fectures, some favor one, some the other, and many neither.^tob same ^ 
goes for student attitudes—nothing conclusive. It seems likely that a good 
Pt lesson can be very helpful but much depends on the objectives to be met, 
student sharacteri sties , and so on.. The decision of whether and wfien to 
'use -PI must remain a subjective one. If you like it, and. are willing to 
spend sufficient time developing materials arid/or procedures, it will proba-.' 
bly serve you well. ^ * ' • 

Recorrcnendations * 

In closing, some recommendations will be offered based .on the authors 1 

* * * 

opinions. v ^ 

1. *If you do not feel comfortable with PI, do not feel an obligation 
to use it. - 
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2. 



3. 



4. 



5. 
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Qement to other resogkrces, not as the 
action. 



Use PI primarily £s 
primary mode of i 

If you enjoy such activities/ develop you rv own PI lessons, 
rather than using, existirjg^ones. Pick an area of your course 
that is presenting the most difficulty for students, and use 
that as* the focus. Try«it out, evaluate student reactions, and 
then revise and try again, ; 

If you have no inclination to write your own Pi's, see if you can 
find existing lessons^tfr* textbooks covering topics :that you teach. 
Try them out with studeats &nd note reactions. 

Are you/ever searching desperately for special (extra credit) 
projects for students?^ If you like PI, students might have fun 
writing programs as projects. They not only learn from the f 
experience,. but ypuerrd up with a potentially useful product. 
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.CHAPTER III r I 

> / / * 

' . / c 
PSI : A Management System in Individualized Instruction 



In this chapter, we, will Consider an approach developed" a few ye^rs 

■ / 

after programmed instruction. The developer was F. S. Kel/ler, a follower of 

Skinner who had Some* interesting ideas for individualizing learning. Kellers 

interest was wfth higher education, and so his orientation w^s designed with 

. • 7 » 

the college student in mind. Like Skinner, he was influenced by operant con- 

* 

ditioning (reinforcement) theory. But where Skinner tried to translate theory 
V^into very, detailed instructional procedures (i.e., the different .components 
of "learntngk frames") , Keller was concerned w,fth a more general type of 
applicatiorTr^ 

What was Keller's rationale? Experiments in operant learning theory 

# 

plainly show that animals (and humans too!) will make responses to obtain 
Rewards. In fact, mar\y of them will work very fast if they perceive rewafds 
* to be directly contingent on those responses. Applying this to teaching, we 
imftt concede that' lecture- type classes^ of fers^nly limited opportunities for 
individual .initiative to. operate. Students work pretty much according to 
the schedule that the -instructor sets. Also, 'so much might seem to depend on 
"chance 11 factors «as far as one's 'grade is concerned (whether the test was 
hard* the distribution generous, the instruction adequate, etc.), that 'little 
incentive exists"for dQing anything different from one's classmates. Since 
' college students have reached a mature level (relative to most other type 0/ 1 
students) why not put^them in charge of their own actions? Establish the 
contingencies for success, make the necessary resources available, > and set 
them loose to determine their own fate. Such is the thinking which influenced 
Keller's model. If it is not clear at this point, it should become so as you 
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.consider the deferent components of the method known as the Keller Plan, 
*Pfeteonal1zed SystertUof Instruction, or most simply PSI/ o 
, Components of PSI . > , ^ : 

1. ^Go-At-Vour-Own-Pace : This is the central core of PSI. It is what 

ft says: the opportunity, to complete' a xourse as' fast or as slow 
' as you like (within Veal istic limits* of course). v? 

2. Unit Perfection Rule : What determines, how fast students progress 
through a course? The answer is how fa|t they .complete,^ (master or 

<; perfect) thff.component instructional urtii$\ "Perfection 11 is not 
' % to ^ t^ken- fiterally , but rather will depend upon what individual 
Instructors decide to be a satisfactory performance. That sub jec- 
f tive feeding should be translated i-nto %n objective criterion, 

though, "to systematize evaluation. Commonly, levels such as 80% or 
i 902 correct on a unit test are selected as cuttfffs. There is no 
hard and fas;t rule.. How difficult is your subject? What ajh your 
\ personal standards? What lev^*of proficiency seemsi prerequisite 

1 for progression to subsequent Ajn1*s? These are the type of ques- 
tion^ that should influence the decision as to whether 80,*90, $r 
^even 100* (real' perfection) is the best choice. * " 

3. Use ftf Procters : For some instructors, it migjit seem like some 
kind of pedagogical nightmare to have 20 or 30 students- proceeding 
through thei recourse at all different rates. The first two PSI * 
components, necessitate that frequent testing and immediate scoring 
must be^ provided. Why? Because any 4elay in tjiese functions 
essentially places 'students on "hold." They can't move forward 
until they hrave been created for the present unit. Delays destroy 
the spirit of PSI and j/Cz students into the tajn't of not doing 
their work. The compitfnent being presently considered "use of 
proctors , ,r is a practical solution to the prc^flW. s It«nnvolves 
"employing" former students as assistants *to help with testing 

and instruction. Former students benefit by continuing their: 
contact with the subject matter, and by gaining some applied 
teaching experience in the. process. ' The^benefit for the instruc- 
tor is obvious — much needed as^sistange in running the course. 
i Even present enrol Tees benefit by having the chance to work with 

someone in the peer group, who may be able to do a bitter job at 
explaining things than the instructorv(who -is more knowledgeable 
but farther removed from the learner's experiences). How does 
one entice these former students into their apprenticeship? The 
authors have found that just being asked is tremendous reinforce- 
ment for some, and they are willing to help out jusft for the 
experience.- A fairer, more business-like way is to offer the 
-assistant "special projects" course credits that are usually 
available inmost departments. That way, students get formally 
recognized for, assisting in the course through credit on their 
transcripts. . 

4. Stress or! th^ Written Word : This fourth component*concerns the 
. ^.mode ot instruction. While It mi ght^be' comfortable to a4opt 

PSI while continuing with . a usual lecture/discussion format, such 



Is not possible. Lecture is pttorly suited ^to a "go-at-your-own-pace 1 
system, ifo matter what you -lecture on (unless 1 t ] s the very fi.rst ^ 
unit), you're going to have, people who have already, completed that , 
material, and others who aren't ready for it 'yet. Could there be 
an occasion where everybody can benefit from a lectifre? Of course... 
there might be a special topic that can best be presented to an 
entire grgup. But lecture* is hot the main vehicle tha't drives PSL 
Written ma^cials, such as a comb i nation of textbook readings, in- 
structor-developed outlines and maauals, 'and commercially produced 
programmed rpe^ertals might be ideal. The' obvious advantage is that 
writterr mateHal can be carried around and studied at one's conven- 
ience*. It»can be reread overhand over IT, more repetition is needed. 
Such qualities are clearly, consistent with the PSI procedures and 
objectives: ' 

1 Can other. resources besides written material be used? Yes! 
The more the merrier, as long as they are helpful to students. 
For example, resources for 'a particular unit might include a text- 
book assignment, a filmstrisp, an audio-tape, and/or computer 
assisted instruetional tasks (discussed in the next chapter). 
Btft, the written presentation will probab)y be the main choice in i 
the majority of instances. 

Criterion Referenced Testing and 6rading : Cri terion-referenc* . . 
testing usea in PSI, places the student's evaluation on the bafcis 
of-wnether certain prespecified standards (e.g., 80%)< are reached. 
In contrast, norm-referenced testing bases the evaluation on a com- 
parison to others. The latter takes control away from the student 
since students can "master 11 all competencies, but still fa.ll short 
of some of their classmates. The result might be a grade of C for 
what is actually a pretty good performance. Grading , as well as 
testing, is criterion-referenced under PSI. (5ne procedure is to 
base grades solely on the number of Gnits kyccessfully completed 
.(e.g., 3 units=A). A second procedure makes the determination ac- 
cording to total test points earned (e.g., 640 points=A)., A third 
requires students to complete a VI units, and bases fi'nal grades on 
the average unit scores (e.g., X of 90=A). The, choice is yours, 
but note again how these procedures place the responsibility for . 
grades more f i rmly tinder student control. 

Retesting : The mastery learniot}, approach stresses the importance 
of .making retesting available' for students who have failed to reach 
criterion/ Thus, several para.l1el forms of each unit test need to 
be constructed. When cOurse grades depend on number of units com- 
pleted, retesting is generally permi tted wi thout penalty. When course 
grades depend on number of points or average grade, some penalty < 
is usually invoked to discourage retesting as simply a means of 
increasing one's score. For example, where test grades are assigned, 
a grade of B may be established as the maximCim for ttfe first retest, 
and a grade of C as the maximum for any subsequent retests. 



Perceived Strengths of PSI 

As was done for programmed Instruction, we will nowexamijie the strengths 
and weaknesses of PSI from the authors 1 points of view. The first author's 
experience dates back to. 1974 when he was ^confronted with^what seetaed to be 
an impossible teaching mission. That was to develop an undergraduate statis-. 
tics course for education majors' to be taken as an elective !! What student 
in their right <nind would opt for that sort of "treatment" when attractive, 

easier eTecti ves * like Driver's Education were available? The answer was"very, 

* 

very few." Two semesters of advertising and conducting a lecture-type class 
produced limited student response and 1 ittl^ promise that results would change- 
sufficiently to save the course. With the ship destin^d-to si/ik anyway, there 
was nothing to lose by experimenting with this new method called PSI. .Consi- * 
derations were that (1) even an unpopular subject like statistics might appear * 
attractive with take-home, self-study lessons, and (2) much of the threat noftnaily 
associated wi th statistics coi#rses might be removed; students could progress * 
at their own pace; receive one-to-one tutoring; retest to their heart's content; 
and so on) Advertisements were distributed using attempts at Madison Avenue 
style allurements {e.g., "N0TLCE: ,THE FIRST DAY Of CLASS WILL BE THE LAST DAY L 
Or CLASS: "READ ON!"). ^ 

The strategy worked. Over the past six years, enrollment has increased 
to the present level of almost 100 "students a year. About half of the enroJl- r ■ 
ment stems from ^he^gjourse having be£n made a .requirement for certain programs, N 
but the other. -haVf of the enrollees, mostly frpm eduction, ^ake the'course 
as, an elective. Staying, with a conventional formal would not have produced 
the same results. \ 

.An instructor's experience with PSI will involve a trade-off between pre- 
ferred |spects of its methods; and of those formerly used. In the 'authors 
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case," overa-11. preference for PSI (fon that course) has resulted 'for th£ 

f6l lowing reasons: . ~ 

I. PSI is ideally suited for students whose situations make it dif- 
. ficult to attend regular classes '(e.g.., those employed fulltime 
• or living fir from campus). - 

Zy It' removes a great deal of the threat associated with courses like 
Statistics through its components of self-paaing, retesfing, tutor- 
fng, 6tc, ' 

*3 r The self-pacing component allows high-aihiev^rs to complete the 
course early • an attractive option for them, while freeing the 
instructor ttf devote more t;ime-to low-achievers. , 

4. It provides* opportunities for ins trie tors to work with students on 
an individual basis and thliSy^xperience closer contact with the , 

v materfal and learning procej 

5. It often provides a weletJme relief from the convention of lecturing. 



6. The use of course proctors is an excellent vehicle for furthering 
learning experiences of former students. / 

7. As will be reported in more detail a little later, research on PSI 
( has produced very supportive results regarding M ts effects on 

* learning and attitudes. . 

With all these advantages; why wouldn't everyone rush to convert ts^eir 
courses to PSI? Well, there's always the other side of the CQin— negative 
features, which* we'll consider next. * 
Disadvantages 

»\ ' - 

1.* Student procrastination is a problem. It appears that some students 
simply lack the skills for self-management, and would tje better off 
in a situation where the instructor makes 'most of the decisions for 
them. . . i 

Z. Preparing written instructional material, require* considerable 
Initial work Aid is an ongoing (and ongoing...) burden. 

3. Paperwork invol\ed in testing/grading is much nrore extensive than 
in a lecttTre class. 

« 

4. ' .One loses the control , and ego-fulfillment that being "center stage" 

in a lecture*, class can bring. * - 

5. The emphasis. on mastery scores (the olef 80% criterion) may result in 
; Students -working just to reach that level and not putting forth thei 

best effort. If such does appear to happen, incentives can be 
built-in for exceeding the mastery level (see grading alternatives 
discussed previously, p. 15). 
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Status 



•'6. PSI appears, best suited for highly objective content such as in 
math,* chemistry, engineering, etc./ The author, for example, is 
quite satisfied with using it foryxeaching statistics, but would 
be reluctant to do the same nrliis educational psychology course 
* in Which a great {leal of tte'empha%is is t on experiential learning 
and class* discission. ^ yj 

Reactions to PSI will differ' from instructor to instructor. The above 

experiences, nonetheless relate what should be fairly common perceptions. 

PSI is not- "better" than lecture-discussiorf, it simply supports different 

types.of activities^and outcomes* With regard to outcomes, how has PSI fared 

when compared ^ other methods? Has it actually been compared? The answers, 

1n' brief, are "well and yes." Ij|re details follow below. 

J : ' • 

PSI has been tf^p subject of numerous investigations. Fortunately, two 
recent reviev^Sof the literature, one by Robin in 1976 and the other by Kulik, 
Kulik, and Cohen in 1979, make the task of consolidating findings consider- 
ably easier. "Here are the major results: - 

« 

1. When PSI and conventional classes have been compared on course 
achievement, findings have overwhelmingly favored PSI. Specifi- „ 
cally, the PSI class mean achievement's higher than the control 
class mean in 30'out of 39 cases reviewed by Robin and 57 out of 

61- reviewed by Kulik et al. 

2. Both reviews report equally impressive advantages for PSI on 
student ratings of instruction. 

4 

3. The reviews reveal increases in the number of A and B grades 

- awarded under PSI, an expected product of criterion-referenced 
grading. 

■ 

4. On two outcome variable's, however, there is disagreement. Those in 
question are study time and course withdrawal. Robin's review in- ' 

*dicated that PSI students spend more study' time and have \ higher 
course withdrawal r.ate than do students in lecture classes/ Kulik 
et al.'s review indicates no, difference between methods on either 
variable*. For whatever it's worth, the first author's experiences 
with withdrawal rates are more suggestive of. the "no difference" * v ~ 
/ conclusion. Withdrawal from his PSI eourse Is about 10%, close to 

the rate for his lecture Qourse^ K 
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J Such results look very favorable indeed. But some of our more cautious 
readers might qidstion who did these studies and is it really possible for 
one instructional method to be crowned su perior to- another? Weshare such 

- * 1 . T 7 " N x 

reservations, feeling once again that the relative benefits of PS I versus 
lecture depend oh your goals for the course— and numerous other variables.. 
But what about the research findings? Clearly , they are encouraging for PSI. 
But, we must avoid forming definite conclusions for the following reasons: 
First, it is traditional for journals to favor the publication of studies that 
show differences between treatments over ones that do not. It is possible, 
then,- that lecture, and PSI outcomes are much more similar than 'different. * 
(That is, studies showing 'similiarities just dQn't appear in journals as 
Often!) Second, we need to consider the researchers themselves and 'the fact 



that many were personally involved, either as instructors or designers, with 

the very PSI courses evaluated in their studies. Were the lecture courses, 

used for comparison; conducted. with the same enthusiasm and. involvement? 

Maybe not. Third, it is possible that PSI owes its success to several iso- 

lated properties like frequent testing and specifying objectives, rather than 

to any intrinsic superiority over lecture. The literature thus presents a 

positive but perhaps somewhat exaggerated view of PSI's effectiveness. But, 

even with the~mdst cautious interpretation of findings, PSI still emerges as 

an attractive teaching option worthy of your consideration^ 

Recommendations ' 

1. Introduce PSI gradually rather than all at^once. Fof example, select 
a content area in which student self-pacfing seems especially useful. 
Develop/select materials and assign that area- as a PSI lesson that 
can be completed at one's own rate and evaluated according to mastery 
criteria. 

» 

9 2. « If you like the results of the above "restricted try-out, gradually 
-Vjturn'more lessons into PSI ones 1/ Eventual ly, the entire Course can/ 
be run as PSI, if desired. V ^ 
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3. To get started with your. first PSI lesson, do the following: 

a. Break the lesson down 4 n to specific instructional objectives. 
Example: "Student will be able to compare the mean of data" 

b. For each instructional objective, construct or obtain instruc- 
tional material that vrift teach ^he appropriate content. 

c. Construct posttests whose content covers all objectives. 
Parallel tests (maybe three or four) will be needed for each unit 
to permit retesting. • 

C I 

d. Replace lecture classes for the unit with "laboratory" sessions 
that students can attend to take tests or receive help. Remember, 

PSI doesn't involve abandoning students. The availability of help ses- 
y^ns is arfcessential component. In the beginning, you will have to 
handle all vfbrk on your own. Over time, you can explorfe possibilities 
for employing course tjjtors. Regardless of .the set-up in your school, 
there should be some w^y of fomally involving former student^ in those 
functions. j ^ 

. e. Develop a detaijled outline t;hat specifies the way the system 
works, the recommended resources and pacing rates, and all the rules. 
The author's course outline is 6 single-spaced pages; the outline that 
Keller presents as a sample in one of his articles is even longer. In 
lecture classes, you have the benefit of being able to continually 
remind students of prib^dures; in PSI, ydu don't. Clear, detailed - 
directives are essential. * J 

f, Try the unit out, re\Tise, and try again; Successful PSI materials 
are not created overnight— they take time. 

4. As a final note, we should deal briefly with the most frequently 

, voiced PSI problem— student procrastination, ^f it is not a pro- 
blem for your student^, no need to change a thing! (but consider 
yourself fortunate). If it is a problem fm a significant number 
of students ^you may want to reconsider the w total freedom" idea 
as a desirable pacing rule. Perhaps some restrictions are needed* 
to get the procrastinators on track. Some suggestions are: 

a. Impose deac^ines for the first few unit*. .This gets everybody 
1n the habit of working on the material from the begiYmng. It reminds 
them that they are taking your -course! It also -prevents anyone from 
getting. so far behind that a good course grades not possible. 

< b. Allow only so many units to be* completed during the last few 
weeks of the term. Some students try to complete an entire course 
just before the term .ends. They may pass your tests, but it's hard 
to believe they have learned the information nearly as well as some- 
one who has .taken more time to assimilate each unit. 

c. Offer the%ption of (or require) having a pacing schelule con- 
structed in advance of . each test through consultation between the 
student and the instructor. Some students are perceptive enough to 
admit that, they do better when they 1 re* committed to a deadline, and 
request such schedules on their own. Why not make them available 
at the front end? 
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d. .Offer incent^ves^( extra' credit, exemptioH^om final exam) 
for faster completion rates. 

> * 

5. Keller suggests that there shoulcFtfe fto deadline ,for course completion. 
Opportunity to receive credit and any grade exists as long as students 
are willing to take "incomplete grades" and pay enrollment fees acros^ 
' semesters.' The idea is* that a competency is a competency regardless 
of when it's' completed— so don't feel the necessity of restricting 
course completion to one semester only. That is Keller's opinion, , 
and there is certainly merit to his rationale. The present authors, 

* however, prefer to restrte t course completion. to one semester. The 
rationale is that": * 

a. Certain concepts are prerequisite to others and will be forgotten 
if course completion time- is extended across semester^. The student 
will continually have to relearn 'al ready completed units—and thus gets, 
caught in the treadmill of getting farther behind each" time he attempts' 
something new, 

b. At some universities, the bookkeeping involving incomplete grades 
is awkward and" time-consuming. Having large numbers of students conxin- 

* uing courses across semesters can be an administrative nightmare, re- 
quiring written justifications, mid-year grade runners, and so on, 

c. The people who get incomplete grade! tend to t}je the, procrastina- • 
tors we talked about earlier. Allowing them the opti^of 'completing a 
course whenever they desire provides optimal conditions" for procrastina- * 
tion, and thus may only accentuate their problem, ■ 

In summary, PSI has a solid rationale and excellent marks from evaluations. 

It may or,may not fit your plans* but should, nonetheless, be something, to 

keep in mind as a possible method for your course. 
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' - . _ y CHAPTER IV 

. . CAI: Promise. for the -'Future' 

The last method to be considered is hardty least in terms of its poten- . 
tlal. It's called computer-assisted instruction or most simply, CAI/ Tfee 
idea of using the computer for' teaching is not new. The major problem has 

' r. 

been the absence of hardware (computer equipment) and software (instructional 
programs) to make CAI accessible and functional . But the situation is rapidly 
changing. Now, for $1000 or less, families can purchase their own computers 
(these tipit*' are* called microcomputers) for use at home. For considerably 
less money (around $25 'or so) they can purchase "programs" ranging from com- 
puter ^games to educational packages. What this means is tharl' cost-wise, CAI 
has now tfecome a reasonable option, in higher education. Recognizing that at 
tyis point,' few instructors have us£d CAI for teaching, this chapter will try 
to* acquaint you with the basic compon^JPand possfbiTi ties. ' f 

Components of CAI * " t ^ 

The basic set-up of a CAI system. first involves having a computer (no 

A, 

surprises here!). One alternative is a large, time-sharing system, as is found 



at universities /and many colleges— in other Words, what faculty refer t;o as ^ — ^ 
the "main computer." If your school has one, you're 6ff to a good start. If 
$t doesn't, the expertse involved is ^sufficient to prevent them from acquiring 
one just for your CAI interests. Another option is microcomputers. These .are 
' small, self-sufficient units that can be purchased for very reasonable cost. 
A third -Option is to use someone else's^in computer through a sharing system"^ 
.such as ; EDUNET. What happens 1s that your institution' pays a fee which entities 
them t& access computers at ''supplier 11 schools. Presently , v members can 'use 
computer services at suppliers such as Stanford, Ui>i Varsity of Minnesota, 
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Carnegie Tech. and many others, juSt by dialing the phone and "connecting" 
thos^omputers with terminals, in their classrooms. 

Given that a computer is availaBle, what else is needed?* Think of a 
computer as only a brain. It can analyze information and 'make it available, 
but, by itself, lacks a communication system. In other words,, you need some 

way of communicatvng "what is in the computer (brain) to those interacting f 

* * 

with it (people). The mechanism typically used is a monitor\ hich looks like 
or may actually be an ordinary TV set. If you're using a main computer,' the 
monitor will be "hooked-in" by phone (using'ji modem unit). The same is true 
under a computer sharing system like EDUNET. For a microcomputer, the monitor 
may be. wired to the computer or actually be -part of the same unit. In any 
case, if you're unfamiliar with computer usage, picture .someone sitting in 
front of a TV screen reading information from it. If • tjhe screen sends infor- 
mation from the computer, how dp you send 'information ta it, i.e., tell it 
what to do? Another importarit^piecQ of hardware which may be separate from 
or attached to the" janitor ^^the keyboard— just picture a conventional 
typewriter. ~ s ^-v_ • - ~ 

So, regardless of what type of compute^e're using, the basic set-up is' 
as follows:, We're sitting at a terminal typing information as inffut to the 
computer, and receiving information as output on the monitor. How do we know 
what to type in, and* how does the computer kfldw how to respond? .That leads 
to issue .of software . . 

Software constitutes -the programs or routines that are stored in the 
computer.' The programs tell the computer how, and vtfth what information, ~* 
to resporid. The computer. tjames advertised oti TV for playing chess and 
shoating down space invadefs are* examples. ^They are sets of in^tructfor* that 
tell the computer what to do. Users of CAI do not have to be able to write* 
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programs. ^All they need to know is how to run them—which i\s analogous to. 

t 

working one's stereo system, tapfe recorder, and similar everyday type£ of 
equipment. 

So now we have our image of people interacting with the computer via the - 

keyboard, monitor, and program -(the software). What other types of equipment 

might be. found? Here's a brief summary. * » ' ^ 

1. Line printer : This device, which looks liCe an overgrown typewriter, 
* provides a printed copy of fnfon^tion that would otherwise appear 
~ on r t1ie monitor. It can be used independently or together with the 
monitor, -„ The advantage of a printed copy is obvjous— since what \> 
disappears from the monitor Sach time a new display is presented ^ 
may not be retrievable immediately*. The disadvantage is that print- 
. Ing is much slower and paper is being consumed for displays that 
r you may have no interest in viewing. 

Touch sensitivity . Some units are touch-sensitive so that just 
- ' touching the monitor sends information to the computer. This is 
extremely valuable in CAI since a child can point to (touch) .a 
response on the monitor rather than typing words. 

3.' Audio capabilities . There a*e devices that permit computers to make 
sounds, play music, annunciate words. Think'about the advantages 
for teaching subjeqjs like" music, foreign language, and reading. 
There are many. 



,4. Word processing . Word processing units are expressly designed to A 
facilitate writing, editing, and the production of copy. Text can 
be composed, edited, proofread, and produced at the computer teVc 
minal in a fraction of the time it takes using typewriters and \ 
conventional methods. This is not CAI, but nonetheless an attractive 
.labor saying device for instructors involved in writing and publication 

5. Graphics . Computers can display and facilitate creation of very 
. complex graphics* in* ah array of colors. Such is ex.tremely valuable 
for simulations. For example, in auto mechanics , an operational # 
• v engine with pistons pumping and gasoline flowing can be depicted 
---On the monitor' Students can interact with the engine, and learn 
aboitt.it, flfjjthout the muss and fuss, and expense of making real 
engines available. * 

Now that we've given you an idea, and a very general one at that,. 6f computer 

■ ' * ~ / y I. 

Input'/oirtput capabilities, let's examine the. components of a fcAI learning 

system- that differentiates it from, say, PS I. • , * 



First , CAI is interactive- in the*sense that the computer can ask, a 
question, and then foJJow up- with information, geared to the student's 
response. PST, when using" printed material, is static . Everyone gets 
the same information in the same order. , — 

* Second , CAI 7$ generative in the sense that ijt tan produce limitless 
numbers of exercises in certain subjects. True, in a subject like history, 
the computer can output only what, is .put in. But for math, it can generate * 
random numbers and insert them in a standard problem format (<X/Y - W), so 
that each solution is different. The student can <ask for as many problems 
as he/she wants.r The computer has infinite patience and stamina. For other 
subjects, the teacher (or programmer) must^enter in the specific questions, 
but the number stored can be increased over time. c The result may be 100 
different questfons^.on the Civil War. Students can n drin-and-practice n on 
as many of those 100 as they like— an efficient and neat way of adapting the 
quantity of ins^K^on to learner heeds. PSI, pf course, makes the 
identical set of material available to all students. 

Third , CAI is flexible in that it can offer instruction in sevej^l dif- 
ferent modes, according to student preference.* Say, students are learning 
> about velocity in physics. The computer may allow themto^switch betj/een 
diagrams, 'text, formulas, and sample' questions illust^png the principles. 
In a conventional situation, teachers can alternate these modes, but never in 
a manner thaUsuits everyone's learning style at the right time. 

' Fourth , CAI can be prescriptive. Programs can be written that keep track 
of student progress, and make recommendations— based on past and recent 
performances—or hpw and what to study. 

^Fifth, CAI'offers Numerous possibilities for adaptation.. Noted above- are' 

* ■ - V 

those concerning mode '(type) of learning, pacing , and' quantity of instruction, 
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Other' possibje forms of adaptation include amount of control over learning 
(having student choose what is presented as opposed to, having the teacher or 
thejjpjnputer make the decision^, testing (challenging" items for advanced 

Students; easier items /or beginners) variations of incentives (higher in- 
centives for more difficult materials to focus attention on their learning), 
and selection of theme (e.g., "baseball vs. marketing as a context fo*. learning 
math concepts). • , 

, As can be readily gathered from the* above^CAI presents ma ny~«x citing * - 
possibilities for individualizing instruction. Excitement, yes, but what 
about results? Is CAI a good way to'teach? Again, the answer must -depend 

• on what ^ou want to accomplish. Here's" a summary of our perceptions of 
CAI's strong and weak aspects. *■ 
Strengths 

1. It is difficult to think of a better vehicle for dr.ill-and-practice . - 
Students can sit at the terminal and receive all the practice they 
'need without having to depend.on the physical presence of their 
teacher. J 

2. CAI is veryjeffective for simulations, e.g., the gasoline engine 
discussed earlier. What can't be demonstrated in claSs can 
prob&fcly be simulated via CAI. Exeimples the authors have seen are 
the workings of a nuclear reactor, conditioning a rat in a Skinner 
Box, breeding of; fruit flies to illustrate genetic principles, 
illustration of trajectories in physics, refraction of light by a, 
prism, and many other's. 

. 3. CAI is an excellent management- and record-keeping device for courses.. 

4 

4. CAI offers an attractive alternative mode as a change from accus- 
tQmed learning procedures (lecture or something else). 

• 

5. CAI fits very well into a framawork like PSI, Once a PSI system 
.1s developed, CAI can be readily incorporated as an instructional 

resource supporting selected learning objectives. 

6. CAI optimally supports student differences* in learning rate. If 

Jppropriate CAI programs are available, if is easy to have students 
orkingon different lessons according to their present needs. 
For example, the especially bright student 1n a statistics class a 
can be studying an advanced unit on analysis of variance, while 
other students are working on more^ basic units. 
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7. Students eifjoy interacting witfi the computer. 



Disadvantages 

1. Presently, Cfrf-Js still expensive relative to conventional teaching- 
One computer terminal can hold only one student at a time. Thus, 
CAI — if made an\jjilttcjral Vart of-a course— involves ^relatively . - 
large initial expenditure. 

2. Equipment, failures ("cotaputer downtime") are irritating and, if 
frequent, can create real problems with your schedule. When the 
university computer is "down" (at whatever time it goes), so is 
instruction in your course. -With microcomputers,*each unit is 
independent, so if one breaks, the.show still goes on.. (Although ^ 
teachers have been known to break down, they do sowith 4ess 
frequency and more advance warning than computers.) 

,3\ While computer^ can do wonderful things^ with graphical displays 
and sounds, some students find them inefficient ojry^wkward to use 
for reading text . A textbook contains a complete set of material- • 
in a relatively small , manageable package. Each page can contain 
a substantial ailiount of print— -awl you can hold the book at any 
distance to make the page easiest to read. In contrast, the com- 
puter terminal 1 presents a relatively small display. "Paging through" 
different sections and making out what is written is less convenient 
than in a book* If a line printer is the only output device, th£ 
situation is even worse. One must sit there and read at the pace 
that a typewriter actually prints the material . It's sjow and * 
frustrating— and not an optimal use of CAI. In summary, when there 
• is a lot of reading, tAI 1 seems less suitable than programmed 
manuals and conventional textbooks, 

.4. CAI refers only to. a system . The quality of whatj is taught through 
CAI depends upon the quality of the lesson ^"software") presented to 
students. Unfortunately,* the hardware aspects of CAI have advanced 
much more rapidly than the softward aspects. An instructor who wants 
' * a lesson on', say, isotopes in chemistry may not find one available 

that meets his needs. On the bright side, interest in instructional . 
prpgramming-is rapidly growing. More of the book companies and micro- 
computer companies are developing programs, and making them available 
commercially. Different conrouni cation networksare now being formed 
(newsletters) through which* new programs are publicized. Nonetheless, 
it still remains far morje difficult'to obtain CAI material than is 
the case for other types of learning resources* \ 

What are the options for CAI material? Here is a brief run->dowru 
* - (a> Purchase already existing materials. Disadvantages are the ex^ 
_ pense and : what you need may not be available, (b) Haye programs \ 
written fpr you by skilled programmers at your school. A disadvantage"* 
is thai; such individuals, assuming they exist, may- not have the time 
needed to develop quality programs. Also, if you are inexperienced* in 
programming and/or the programmer inexperienced in teaqiing^-there may 

\ 



31 



s 



> 28 

be wide communication gaps resulting in poor' qua! ity* work, (c) Write 
• your own programs. This is almost enjoyable endeavor if you are so 
oriented. Many people are flflfc, as the time investment in learning 
programing and in the actuaT~\*ritin<j is. great.' (d) Write your own 
lessons with the help of an "authoring". program. M6st microcomputer 
computer companies make authoring programs available for relatively 
limited expense ($100-150). These are programs that walk you through 
the 'writing of a lesson--wi thout "your needing to know anything about - , 
programming. The main disadvantage, however, is that such programs 
are pretty much restricted to ll dri^l-and-pracfctce l, routines; they do 
not provide much actuaf teaching. "But, they do provide a start. 

rln light of the above- and in summary; the absence of available 
software that does what you want it to do is a present weakness of 
CAI. The situation, though, is clearly getting better and better. 

t o 

5. Different CAI systems (such as microcomputers) made by different 
companies are not compatible. Thus, you can have a whole set of 
programs, made for one system, that become unusable with a change 
. in computers'. * 

Status. 

CAI is currently the subject of much investigation. Results from new 
evaluations are continually being reported. But, as is the case for so many 
pther instructional innovations, getting a perspective 'on the findings is a 
problem. One study, for example, may report significant achievement gains 
from CAI, but poor student attitudes.* Just when you've restructured your 
thinking to accommodate that finding, you read the opposite conclusions from 
another study . (poor achievement, but positive attitudes!). So much depends on 
who did the study, with which students, for what subject, in what context, and 
so on and on. Perhaps the most important thing is that the evidence to date 
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is generally supportive of CAI ai a teaching option (sire Kulik, Kulik, and 
Cohen's review in the Review of Educational Research , 1^66\ Vol. §0). This 
is not to say that it's better than lecture; such a statement i« too simplistic 
and an over-generalization of the findings. ■ But, when carefully planned and • 
Implemented in courses, it, has produced goqd achievement results and positive 
reactions by*student£«and teachers alike. With better software, and more 



experience by educators, the outlpok for further improvements must be viewed 
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with optimism. » 
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Suggestions 

A common mistake by instructors is t/ regard CAI as an all or none pro- 
- position. Once you decide to adopt it, it becomes the only way to present 
material for your course. Not true! While sonte courjses are run exclusively 
bx CAI (e.g., courses at the University of Illinois using the PLATO system), . 
it makes far more sense to regard CAI as a resource -rather 'than an *11- 
encompassing, "take-over 11 instructional mode. No one, for example, would 
expect you to teach your whole course by film just because you showed a film 
for teaching one unit. In our opinion, CAI should be thought about in the 
same w^y. Is there a place in your course where CAI (given its strengths 
arwl weaknesses) might be adyantageous? If so, the next question to ask is- how 
CAI might be used, e.g., by itself or as a supplement to existing resources 
for that lesson. If you're already using a PSI-t#pe structure, CAI can be 
readily incorporated as either main or supplementary instruction. If'you're 
using a conventional orientation* CAI .can become valuable as a means of • 
teaching/ reviewing selected materials outside of class. If appropriate 
hardware and software- are available (a big if, we agree,', for some readers), 
adoption of CAI should be a very logical and straightforwar/1 procedure. Here 
* are some suggestion* for getting started: 

1. Investigate \he CAI facilities available at your institution. ' 

2. Examine (ask for a demonstration of) any available programs iri 
your teaching area. If no Satisfactory ones existV the question 
becomes, "can new ones be purchased or written?" If your 
institution answers no to these questions^ then it is likely that « 
your career as a CAI user will, not blossom ?t this time (hopefully, 
'this will be temporary). You can, of course, investigate pur- 
chasing programs yourself ;you may find the benefit worth the 
personal expense. - ' * 

3. If satisfactory programs are available, then introduce them in your 
course. Some work will be required, ^involving arrangements for: 
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a. sufficient computer time and classroom<*space to be available, - 

b. familiarizing students with operating the computer, 

c. building in the necessary flexibility for equipment failure,, and 

d. integrating the CAI lessons and outcomes' with jfour regular 
class procedures. ^ 

' If microcomputers are available at your institutioo, it would be worth 
your while to spend a few days (maybe as a professional development 
activity) learning about their operation. Most brands come with self- 
instructional, manuals .that walk you through the procedures in a clear 
and straightforward manner. The result will be a familiarity with 
their capabilities, and (for softie) a shedding of any anxieties ex- 
perienced in viewing computers as complicated and mysterious. entities. 
Perhaps, as what occurred for the authors , theVesult will even be a 
fascination* with them and the discovery that, programming languages 
capable of producing retfl teaching lessons are actually qQite simple 
to master. When you reach that stage, the^fun can really being. # 
But at t the very least,, becoming familiar wfth what the computer can 
do is" all you need to become a CAI user. Now .is the best time to 
initiate that experience. Those who don'.t are gffing to find them- 
selves more and more isolated from the growing number of people 
involved. The next generation of students will be ones who grew up 
exptfsefa to compter games arid CAI in their homes. Teachers unfamijiar 
with jCAI and unwilling to take advantage of<U in their courses are 
go1n$f to find it more difficult to catch up to and gain credibility 
with their students. , 
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" • * Closing Thoughts 

, We hope that this manual has provided a helpful, introduction* to 
adaptive instruction in higher education. If readerspreviousJy unfamiliar 



with different adaptative methods are now at least thinking about what they ' 
offer, and maybe pf ultimately\ using them, we have definitely accomplished / 
our purpose. • For those not ready to go the full PSI route* or make th4 
commitment to t CAI, perhaps the benefit will be recognition that isolated 
adaptive .exponents, such y> contracts, criterion-referenced testing, or a 
programmed lesson* or two, can be readily incorpQrated within a conventional 
format and add a potentially helpful new dimension to your teaching methods. 

Tfiose already using adaptive models are encouraged to compare their perceptions 

■ i / 

of strengths and weaknesses (of PSI for example) against ours. No two 
courses~*-and thus no two sets of experiences— wil 1 b^ alike, even if tjie, 
overall orientations used are the same. But, everyone benefit^ when we 
consider the possible options (alternative methods) and try to identify those 
that work best for us and our students. That, as we have tried to convey in' • 
this manual, is what the concept of instructional adaptation is all about. 
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